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INTRODUCTION

The Missisquoi National Wildlife Refuge
includes most of the Missisquoi Delta where
it enters Missisquoi Bay which is part of
Lake Champlain. The refuge is situated in
the northwest corner of Vermont. The refuge
boundary is within a few hundred yards of the
Canadian border.

The total refuge area consists of 5,839
acres. Habitat types are diverse. Cover
types break down approximately as follows:
woodland swamp, 1,619 acres; shrub swamp,
3,580 acres; hayfields and old fields
undergoing succession, 520 acres; and about
108 acres of commercial forests.
Administration lands for roads, buildings,
etc. take up about 12 acres.

The floodplain and marshes of the Missisquoi
Delta provide a major resting and feeding
area for migrating waterfowl. Waterfowl
production is also an important activity.
Nest-boxes supplement natural cavities for
wood ducks, common goldeneyes and hooded
mergansers. Nesting habitats for black ducks
and other ground-nesting waterfowl is limited
by the usually high water during the spring.
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A. HIGHLIGHTS

Transect Surveys of Cranberry Pool

The refuge participated with State of
Vermont in State "Take Pride" Steering
Committee

The first "Partnerships in Education"
scholarships were awarded at the local
high school as a spin-off from the
Refuge's earlier involvement in this
initiative

The refuge sponsored three Honorable
Mention winners in the National
Hunting and Fishing Day Poster Contest
for the seventh consecutive year

Additional observation stations were
used for brood surveys

Some needed habitat and dike
maintenance was accomplished with
improved equipment
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B. CLIMATIC CONDITIONS

The past year provided a variety of unique climatic
features. The annual high temperature of 90 degrees F.
on August 18, was higher than that for 1985 and 1986.
While the annual low temperature of -29 degrees F.

(without the wind chill factor) on February 14 - 15,
was only exceeded during the past ten years, by 1983
(-30 degrees F.), and 1981 (-40 degrees F.). Further

information is shown in Table 1.

Total precipitation at the refuge headquarters measured
23.67" of rain and 50" of snow. Both precipitation

figures are well below the 1977 - 1986 ten-year average
of 58.26" of snow, and 34.29" of rain. April
experienced a low rainfall total, as did 1986, with
only 1.91", June turned out to be the month with the

most rainfall, with 3.37". The heaviest single
rainfall was 2.36", during November 27-28, while the
single heaviest rainfall occurred on January 21.

The 1987 temperatures were generally similar to those
of past years. The "severity index" on Table 1,
provides an average temperature for 1987 that is 1.7
degrees F. higher than that of 1986, and only 0.2
degrees F. higher than that of 1985. This year was
better for agricultural crop production than 1986.

Ice-out on the Missisquoi River started on March 25. A
brief ice-jam occurred in the usual shallow area of the
river opposite the headquarters on March 26, but
cleared on the same day without flooding the
surrounding vicinity. By April 1, the Missisquoi River
and Dead Creek were open for boat use. However, the
Lake Champlain and lakeshore areas were not free of ice
until later.




Ice-out was uneventful this year. JBG

Freeze-up of the Missisquoi River and Dead Creek began
on November 21, however, intermittent warm weather
delayed complete freeze-up until mid-December. Lake
Champlain was ice-locked by the end of November,
however.

The lack of significant "April showers" permitted
refuge staff to draw down the Cranberry Pool water
level to the objective (97.20' mean sea level (MSL)) by
May 14.

Lake Champlain, Missisquoili River and Dead Creek water
levels influence much of the refuge's wetlands habitats
during most of the year. Readings for the Cranberry
Pool, Missisquoi River and Lake Champlain are routinely
obtained throughout most of the year, to provide refuge
staff with better information for managing water
levels. Section F.2. deals with this topic in greater
detail.




During 1987, the Lake Champlain high water level peaked
at (a conservative) 99.36' MSL, during April 9 - 15.
This resulted in a below-average period of flooding
during the spring ice-melt. Peak flood levels in the
past have often exceeded 100' MSL, resulting in a
longer, sustained period of flooding in refuge
wetlands. The annual Lake Champlain peak low level
was 94.,49' MSL, slightly lower than normal. Additional
information on water levels of the Missisquoi River,
Dead Creek system and Lake Champlain is in Section F.2.
of this narrative, including comparisons.

TABLE #1 - 1987 CLIMATIC CONDITIONS

" MONTH ! TEMPERATURE (OF.) " PRECIPITATION (in.) "
n 1] . n n . "
" " Peak : Peak " Monthly " Rain 5 Snow "
" " High ¢« Low " Averages " : N
{1 S S R~ D saseseias ——————— A s i B n
" JANUARY w39 ¢ =23 " 15.0 " s E 26 "
n " . " ] . ]
" FEBRUARY " 38 : =201 & 9.4 N i H 8 "
" MARCH = 6 g =] = 28.4 " 0.58 12 4 .
" n . n " . n
" APRIL v 79 3 20 " 48.7 " 1.91 1 .=== "
n n . n n . n
" MAY 87 s 26 " 54.4 . 2..558 il . == "
n n : n n : n
" JUNE "84 44 " 62.2 " 3.3 B == "
" JULY " 89 42 " 68.5 o Bgls 3 === "
n n N " " . n
" AUGUST " 90 : 40 " 64.2 " 2.59 :§ === N
n n - n n . n
" SEPTEMBER " 76 36 " 58.9 " Slalie] 3 === "
" n " n " N n
" OCTOBER " 66 22 " 44.7 “ 2i:.09] 3 === "
n n N n n N "
" NOVEMBER " 65 H o] & 39.3 " 3.28 : 2 N
" DECEMBER w47 -4 " 26.8 " 0.89 : 10 "
n"n n 5 n " . n
" n n ; n
" ANNUAL SEVERITY INDEX " 43.4 " 2301617 : 50 "
" n n &) n
i " " ANNUAL TOTALS "
5




C. LAND ACQUISITION

Fee Title

No land acquisition occurred in 1987. The
total refuge acreage remains at 5,839 acres.

We might have had an opportunity to acquire
about nine acres along Route 78, but the
owner sold the property to a local resident
before there was any opportunity for the
Service to make an offer. In this particular
instance, the landowner initially had decided
to sell the property at auction. The Nature -
Conservancy had been alerted and was prepared
to have someone bid at the auction. At the
eleventh hour, the owner sold it to a local
resident just before the auction was to
start.

D. PLANNING

Management Plan

Missisquoi N.W.R. was scheduled to prepare
the following in F.Y. 87: a Sign Plan: a
Part I Background Chapter for the Station
Management Plan; and a Marsh and Water
Management Plan.

A Water Management Plan had been completed
and submitted in F.Y. 86, so we were ahead on
that one. The Sign Plan was not undertaken,
pending receipt of a revised Sign Manual.
The Part I Background information was rough-
drafted, but not submitted until the fall of
1987.

Since revising our Sign Plan was in abeyance,
a current Sport Fishing Plan was prepared and
submitted.
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Research and Investigations

Missisquoi NR-84-02, "Inventory of
Invertebrate Species of the Missisquoi
Delta." (53520-02)

Specimen collection was undertaken in 1987.
No progress report has been received at this
time.

Missisquoi NR-84-04, "Factors Affecting
Growth and Distribution of Pitch Pine on Bog
Soils."

No final report has been received as of the -
beginning of 1988.

Though not a formal study, a survey of
agquatic vegetation on three transects in the
Cranberry Pool was carried out by refuge
staff. This was done at the suggestion of
Jon Anderson, a State Fisheries Biologist,
during discussion of possible mitigation
measures if the dike is ever extended.

Other Planning

The refuge manager participated in a task
group formed by the State of Vermont to
review and revise the State's Comprehensive
Outdoor Recreation Plan (SCORP). The new
Plan is simply called the Vermont Outdoor
Recreation Plan. The State approached the
writing of the Plan differently in 1987. The
Plan was developed by various task groups
representing various natural features or
recreation groups. The manager served on a
State and Federal Agencies task group which
reviewed the recommendations that came out of
many of the other task groups.




E. ADMINISTRATION

Personnel

Manager, Assistant Manager, Tractor Operator,
Outdoor Recreation Planner and Secretary RAZ

1 2 5
3 4

PERSONNEL
Robert A. Zelley..... Refuge Manager, GS 11...EOD
09/02/84, PFT.
John B. GallegoS..... Assistant Refuge Manager,
GS 9¢ceeen EOD 05/14/84, PFT.
Juanita I. Blaskowski......Outdoor Recreation
Planner, GS 7......EOD 06/77..... Converted from
Secretary.e... 11/10/85, PFT.
Sheila S. Bluto.....Secretary, GS 5..... EOD

02/16/86, PFT.

Daniel R. Johnson.....Tractor Operator, WG
6/3¢ee.. EOD 07/26/82 TFT.....converted to PFT
07/06/86.
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TABLE #2 - REFUGE STAFFING FYs 83 - 87

Number of Employees

. PERMANENT ¢ TEMPORARY : TOTAL FTESs
: Full-time : Part-time : H

g 5 . 0 B 0 . 5.00

: 5 5 1 s 3 : 5.43

g 2 : 1 : 3 . 4.17

: 2 : 1 g 1 : 3.37

: 2 : 1 : 1 : 3.63

1 L

Other Manpower Programs

Three persons were employed under special job
training programs during the vyear. Jim
Bruyette and Gayle Fitzgerald were employed
under a job training program sponsored by the
State of Vermont, Department of Employment
and Training. Ms. Fitzgerald was dropped
from the program after a few weeks. Mr.
Bruyette was a very reliable worker through
the spring and summer. General facility and
ground maintenance tasks were carried out.

Mr. Rick Barratt was also employed at the
refuge 1in maintenance of trails and
buildings, boundary posting and banding. His
work was funded by the Abenaki Self-Help
Association. His employment was terminated
in October as we approached our less-busy
winter period.

®e o0 oo 00 0 00 05 se o oo




Rick Barratt

Volunteer Programs

The woodworking class of Missisquoi Valley
Union High School (MVU) helped the refuge
again this year by constructing 12 new wood
duck boxes under the guidance of their
instructor, Mr. Neal Sheehan. The refuge
provided the hemlock, hardware and building
specifications. Hemlock was not a good
choice of wood, as it split during
construction and fractured during drying.

10




Wood duck nest boxes made by students at
Missisquoi Valley Union High School (MVU)
JBG

Under the guidance of Neal Sheehan, eighth-
grade woodworking students at MVU constructed
12 blue-bird houses to be erected on the
refuge. Norbert Blaskowski and son, Dawson
(our youngest volunteer at age two and one-
half years), put up the 12 houses in the
fields adjoining the refuge.

As a result of a volunteer recruitment
advertisement in the St. Albans Daily
Messenger, on February 11, two men contacted
the refuge to donate services. Don Hulbert,
one of the volunteers repaired 12 nest boxes.

11




Volunteer Cecile Beauregard helped Outdoor
Recreation Planner (ORP) Juanita Blaskowski
widen a section of the nature trail along
Maguam Creek.

On September 12, 11 young volunteers
participated in a Federal Lands Day cleanup
project along the Missisquoi River at Mac's
Bend. The crew removed several 55-gallon
garbage bags of trash. When their work was
completed, they joined the youth waterfowlers
for a hearty lunch.

Volunteers picked up several bags of litter
along the Missisquoi River NGB

12
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On September 26, at our National Hunting and
Fishing Day celebration, Manager Zelley pre-
sented Certificates of Appreciation to four
of our faithful volunteers: Julien
Beauregard, for his donation of artwork for
refuge brochures; Alan "Tiny" Brown, for his
many years of retriever demonstrations at the
Youth Waterfowl Training Program; Todd Sudal,
for donating time and ingredients for his
"Gourmet" luncheon, consisting of pickled
rabbit, fish chowder, venison and moose jerky
and moose meatballs at the annual National
Hunting and Fishing Day celebration; and
Randy Savage, for being the official weight
and measurement man at the fishing derbies.

Julien Beauregard receives Certificate of
Appreciation for his donations of artworks
for refuge leaflets. JIB

13




Volunteers helped refuge staff with breeding
pair surveys conducted May 1-9.

During the month of June, volunteers
assisted refuge staff with brood surveys.
This year's survey was the most extensive and
accurate to date, with 11 tree stands manned,
and all units well-surveyed.

Volunteers helped band 649 ducks during
preseason waterfowl banding effort.

5l Funding

| Funding for Fiscal Years 1984 through 1988 is

( tabulated below. ’
|

!

TABLE #3 MISSISQUOI N.W.R.

Funding FYs 84 - 88

ITEMS " FY 84 " FY 8 " FY 8 " Fy 87 " Fy 88
’ e ——— B 1= L 1= L
. n n n n n e
: Operations" " " $89,900 "$143,526" $154,365:
5 n " " n " 3
E . Resource n " n n " :
| : Problems " : " $15,000 "$ 1,000" $ 14,000:
| . " " " " " .
¢ ARMMs " " " $49,000 "$ 25,000" $ 45,500:
yz======scs=s8cccsssssllsssssstslcs oo s icsssssssllc=ssasassy
. 1] n n n" " :
: TOTALS "$178,000"$137,000"$153,900 "$169,526" $213,865:
| Y =T J I B T s s i s § | A e e i i ) | SO 4

6. Safety

Safety Committee meetings were held monthly.
Staff members took turns holding the
meetings. No lost time occurred due to
accidents in 1987.

14




The following safety-related actions were
taken in 1987: blade guards were reinstalled
on both table saws. Warnings were painted on
fuel tanks and pumps. "Eye and/or ear
protection required," signs were posted near
appropriate egquipment. Four station
personnel were provided baseline hearing
tests. Defensive Driving instruction was
obtained through the Postal Service.

Steel pipes and warning signs were installed
as part of overall Safety Program. JBG

Technical Assistance

Refuge staff provided some technical
assistance to Mr. Lawrence LaFrance in the
design and locating of wood duck nest boxes
on nearby privately-owned land. Mr. LaFrance
reported that he had about 50% use of the
boxes.

15




Other Administrative

Refuge revenue sharing checks in the amounts
of $1,676 and $1,257 were delivered to the
Towns of Swanton and Highgate respectively.

A handicapped accessibility survey was
completed in December.

F. HABITAT MANAGEMENT

General

Missisquoi NWR's 5,839 acres are comprised of
the following habitat types:

5,199 Acres = Palustrine wetlands
265 Acres = Croplands
178 Acres = Grasslands
108 Acres S Woodlands
77 Acres = Brushlands
12 Acres - Buildings,
Roads, Parking Lots,
etc.

Special emphasis is placed upon management of
swamp and marsh habitats in this refuge
because of their values to waterfowl during
the breeding, molting and migration seasons.
Management of other natural habitats has been
limited to haying and prescribed burning
during the past three years.

Temporary posting is done on a seasonal basis
along the refuge lakeshore properties, where
our ownership extends well beyond the water's
edge to the 93.055' mean sea level (MSL)
ground elevation. This posting program
starts in late June or early July, when
public use increases. It is designed to keep
the public from intruding into refuge closed
areas, where significant production and brood
rearing is still occurring. This 1is also

16




where waterfowl concentrations of unpaired,
and/or juvenile females and males and
postbreeding adults gather. In addition, the
temporary posting defines specific hunting
areas for the fall waterfowl hunting public.
Subsiding water levels, at this time of the
year, also make it easier to take
measurements of bottom elevations and place
the "in-water" posts and signs, without
having water over-top our waders. (Leeches
prevent refuge staff from using only shorts
and sneakers in many areas with mucky
bottoms.) Temporary posting consists of 2" X
3" x 10' rough-cut hemlock posts with the
proper signing bolted on. During the 1last
week or two of the hunting season in '’
December, when the ice is forming, refuge
staff retrieve signs for re-use during the
following year, thereby saving the cost of
replacing them. The spring ice breakup will
take these signs out, if ice-shifting prior
to March has not already done so.

Wetlands

Wetlands on Missisquoi NWR include three
incompletely diked impoundments (Cranberry
Pool, Goose Bay Pool and Big Marsh Slough)
that total approximately 1,200 acres,
adjacent to 400-500 acres of unimproved
marshes more directly influenced by the water
levels of Lake Champlain (Ref. Map #2). Of
the three "impoundments," only Cranberry Pool
is successful at maintaining water levels at
the desired 97.20' MSL level during the late
summer when lake levels are lowest.

17
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Goose Bay Pool comprises an estimated 100
acres of open water bordered with shrub
swamp, while Big Marsh Slough is made up of
600 acres of open water and shrub swamp.
These two "impoundments" are intended
ultimately to become one water management
unit (WMU), if the diking is completed. Two
"gut plugs" form this unit. One - an 800"
dike - closes the drainage 1in Big Marsh
Slough, and the other - a 2,000 dike-
separates Goose Bay Pool from Goose Bay
proper. Lake levels control the water levels
in this area until the perimeter elevation of
approximately 96.50' MSL is reached. A 4'

corrugated metal pipe (CMP) outlet, equipped .

with stop-logs, is located in the Big Marsh
Slough Dike. However, it is not functional
and currently serves no purpose. Costly
maintenance and upgrading are required upon
it and the adjacent dike before it can be
made serviceable.

Submergent and floating plants predominating
within the Goose Bay Pool - Big Marsh Slough
area are coontail, water-weed and water
lilies. Within the connecting ditches
between the two areas are also found two
pondweeds: floating-leaf (Potamogeton
natans) and ribbon-leaf (P. ephihydrus).
emergent plants include wild rice, burreeds,
pickerelweed and arrowheads. Buttonbush
("Cripplebrush" in this area) 1is the
principal woody plant.

Water 1levels along the Missisquoi Delta and
Lake Champlain shore during the spring (April
- May) high-water period averaged 97.89' MSIL,
lower than the 1986 average (98.52' MSL), but
higher than the high-water averages for 1984
(96.68"' MSL) and 1985 (97.61' MSL). The peak
high-water level during 1987 was only 99.36'
MSL (4/9 - 4/15), lower than the peaks of
1986 (100.36' MSL)=«and 1984 (99.66' MSL), but
higher than 1985 (98.16' MSL). Peak high-
water levels are usually maintained for only
a few days, after which levels subside. The
1987 water 1levels provided for another
excellent production year for the wild rice
on the refuge, as well as for arrowheads,
wild celery, burreeds, wild celery and
hardstem bulrush. Eurasian milfoil was also
predominant along the lake-shores of

19




Campbell's Bay - Charcoal Creek (north),
Gander Bay and Goose Bay, where the bottoms
are shallow and mucky.

The more open-water areas of the Goose Bay
Pool -Big Marsh Slough WMU are heavily
utilized by waterfowl during migration. Use
is lighter during the summer, when groups of
post-breeding ducks and duck broods inhabit
this unit.

Scattered buttonbush stands within the WMU
are utilized as cover by duck broods and
molting ducks, at this time. Waterfowl wuse
during the winter freeze is nonexistent. The
peak waterfowl use period is normally during -
mid-September through October, when thousands
of ring-necked ducks settle in to feed and
molt, together with hundreds of mallards, and
lesser numbers of black ducks and green-
winged teal from Canada. Arrowhead tubers
and wild rice are two of the principal duck
foods in this area.

The principal water sources to the Goose Bay

Pool - Big Marsh Slough WMU are
precipitation, Dead Creek and Lake
Champlain.

The second impounded area, or WMU is the
Cranberry Pool. This Pool includes 500 - 550
acres of open water, shrub swamp and sane
wooded swamp immediately east of the
Missisquoi River. Unlike the Goose Bay Pool
- Big Marsh Slough Unit, control over water
levels therein is present, until the
Missisquoi River exceeds the 99.25' MSL, at
which point water may enter Cranberry Pool
via a low riverbank west of the Goose Pen
Channel area. Some water control is
possible, despite the fact that nearly 8,400’
of diking remains to be completed because of
the low riverbank along most of the adjacent
section of the Missisquoi River. Two 4' CMP
water control structures (WCS) located just
west of Dead Creek permit the desired draw-
down of the Pool (Ref. Map #3) once lake
levels drop below 99.25' MSL.

Submergent plant composition is similar to
the Goose Bay Pool - Big Marsh Slough Unit,
with pondweeds, coontail, water lilies and
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waterweed predominating. Emergents consist
of beds of wild rice along the dikes and
scattered throughout the impoundment,
pickerelweed in the open pools of the
interior, burreed and arrowheads that thrive
in the dead timber zone along the pool
perimeters. Rice cutgrass and broad-leaf
water plaintain (Alisma plantago-aquatica)
are also found on higher ground in the dead
timber zones. Woody vegetation in Cranberry
Pool is predominantly buttonbush.

Water levels within the Cranberry Pool WMU
were first recorded at 97.99' MSL (3/30)
during "ice-out" on the Missisquoi River and

Dead Creek. The Missisquoi River peaked .

during this same period, as it carried melt-
waters from further up-river. The first
reading (99.76' MSL) of the Missisquoi River
was taken on 4/1. Waters from the river
entered the Cranberry Pool at those areas
where the riverbank is lowest. Flooding of
this WMU continued from late March until on
or about 4/15, when river levels dropped
below 99.25' MSL - the lowest undiked
elevations along the western side of
Cranberry Pool.

The flooding of Cranberry Pool raised the
interior water levels to a peak of 98.49' MSL
on 4/17, after which it subsided gradually to
98.44' MSL on 4/30. The levels in Dead Creek
were low enough on 5/1 for draining of the
WMU to commence. All four bays of the
water control structure were opened on that
day. A lack of rainfall during April (1.91")
and the first three weeks of May (0.56")
allowed pool levels to be lowered to the
objective level (97.20' MSL) by 5/14. Water
control structures were closed during
weekends at that time of the month to prevent
water reentry into the WMU, via the WCS,
should Dead Creek levels rise suddenly.
Thunderstorms during the last few days of
May and during June raised pool 1levels to
97.31' MSL on 6/10. Evapo-transpiration
lowered pool levels to approximately 97.16°'
MSL by 6/30. Limited rainfall and sunny
weather caused pool levels to drop gradually
during July and August to 96.70' MSL. There-
after, this WMU fluctuated correspondingly
with significant rainfalls, from 96.70' MSL
(9/1) to 96.91' MSL (9/14) and back down to
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96.85'" MSL during the first half of COctober.
By the end of October, the water level had
dropped to 96.81' MSL, when a rain-fall of
1.41" (10/28) raised it to 96.95' MSL.
Further, lighter rains during early November
raised the Cranberry Pool level to 96.98' MSL
(11/10), after which it subsided slightly to
96.90' MSL (11/24). A 2.36" rainfall during
11/26 - 11/28 raised the pool level to 97.02'
MSL during early December. Rains thereafter
continued raising the pool level, until
12/17, when it read 97.32' MSL. The WCS
station froze solid after that date and
further readings were not possible.

First ice appeared on the Cranberry Pool -
during 11/21. However, mild temperatures
throughout the rest of November opened much
of the area. The ice reformed during mid-
December. By the end of the third week of
December, the Cranberry Pool and all other
open-water refuge areas were completely ice-
locked, much later than last year's complete
ice-up, during the third week of November.

During 1987, three water monitoring stations
were used to determine water levels in
Charcoal Creek, the Missisgquoi River and
Cranberry Pool. These stations are
illustrated on Map #3. The Missisquoi River
Station ("Mac's Bend") was used during 1987,
for the first time in many years, to
determine whether the water regimes of the
Missisquoi River - Dead Creek systems were
noticeably different from that of Lake
Champlain.

This issue first surfaced during 1985 - 1986,
when refuge staff detected a "time lag"
between when the water levels of the River-
Creek system rose and when the Lake level
rose. In addition, it appeared that the
River-Creek system maintained higher water
level peaks than did Lake Champlain (Ref.1986
Missisquoi NWR "Annual Narrative Report," P.
19).
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Graph #1 illustrates the water level readings
for Lake Champlain, the Missisquoi River and
Cranberry Pool, together, for comparison,
during the high-water season (April - June).
The graph appears to substantiate both the
"time lag" and peak high-water 1level
differences between Lake Champlain and the
Missisquoi River - Dead Creek system. Most
noticeable is the yearly - April differences
in water level, when Lake Champlain levels
were much lower than the Missisquoi River's.
In addition, throughout the month of May, the
Missisquoi River maintained consistently
higher levels than Lake Champlain. Twice-
weekly checks of the Mac's Bend Station will
be conducted during 1988 for a closer -
examination of the smaller peaks and lows
that appeared in the Lake Champlain readings
during June and were not detected in the
Missisgquoi River, due to a lesser number of
readings. In addition, the Regional
Engineering Office has been asked to confirm
the bench-mark elevation and site this year,
to insure the accuracy of the Mac's Bend
Station.
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During 1987, three vegetation transects were
conducted by Assistant Manager Gallegos and
Outdoor Recreation Planner Blaskowski across
the northern Cranberry Pool interior. The
transects were conducted to assist Vermont
State Fisheries Biologist Jon Anderson in
analyzing impacts to existing pike and
bullhead spawning habitat, should completion
of the Cranberry Pool dike along the western
side of the impoundment, where spring
flooding occurs, become a reality. The
final report was completed during the winter
of 1987 - '88 and forwarded to Mr. Anderson.
A copy of the report was also sent to Zone
Biologist Gerry Atwell. Table # 4 reflects .
all of the plant species encountered during
the transects. Predominant plant species
were: wild rice, big burreed, buttonbush,
broad-leaved arrowhead, coontail, floating-
leaf pondweed, pickerelweed, white water
lily, duckweed, waterweed, beggar-ticks and
rice cutgrass. Topographical features and
bottom elevations were also included during
the transects.
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View of one of the vegetation transects
across the Cranmberry Pool. JBG
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Typical closeup of some of the
in the Cranberry Pool.

28

emergents
JBG




TABLE #4 1987 CRANBERRY POOL TRANSECT - PLANT SPECIES

TERRESTRIAL PLANTS

Aster, New England
Aster, small white
Bedstraw, fragrant
Beggar-ticks
Bindweed, hedge
Bluets
Cardinal flower
Cleavers
Clover, yellow sweet
Ditch stonecrop
Dock, curled
Dodder
Dogbane, spreading
Forget-me-not, true
Goldenrod
Groundnut
Grape, fox
Hog peanut
Jack-in-the-pulpit
Jewelweed
Joe-Pye-weed, spotted
Knotweed
Lobelia
Milkweed, common
Milkweed, swamp
Millet, Japanese
Monkey-flower,
square stemmed
Mullein, moth
Nettle, slender
Nettle, stinging
Nightshade, common
Peppergrass
Plaintain, common
Primrose, common evening
Ragweed, common
Rue, tall meadow
Skullcap, common
Smartweed, common
Smartweed, Pennsylvania
St. Johnswort, dwarf
St. Johnswort, marsh
Tearthumb, arrow-leaved
Vervain, blue
Vetch, cow
Water hemlock
Water horehound

Aster novae-anglia
Aster vimineus
Galium triflorum
Bidens frondosa
Convolvulus sepium
Houstonia caerulca
Lobelia cardinalis
Galium aparine
Melilotus officinalis
Penthorum sedoides
Rumex crispus

Cuscuta gronovil
Apocynum androsaemifol ium
Myosotis scorpioides
Solidago sp.

Apios americana
Vitis labrusca
Amphicarpa bracteata
Arisaema atrorubens
Impatiens capensis
Eupatorium maculatum
Polygonum crectum
Lobelia sp.

Asclepias syriaca
Asclepias incarnata
Echinochloa crusgalli

Mimulus ringens
Verbascum blattaria
Urtica gracilis

Urtica dioica

Solanum dulcamara
Lepidium sp.

Plantago major
Oenothera biennis
Ambrosia artemisiifolia
Thalictrum polygamum
Scutellaria epilobiifolia
Polygonum hydropiper
Polygonum pensylvanicum
Hypericum mutilum
Hypericum virginicum
Polygonum sagittatum
Verbena hastata

Vicia cracca

Barbarea vulgaris
Lycopus sp.




AQUATIC

Arrowhead, broad-leaved -
Arrowhead, sessile-fruited -

Algae, green

Bladderwort, greater B
Burreed, unknown sp. -
Burreed, big -
Celery, wild -
Cinguefoil, marsh -
Common three-square -
Coontail -
Duckweed -
Lily, bullhead -
Lily, fragrant white -
Milfoil, Eurasian water -

Pickerelweed -
Plantain, water -
Pondweed -

Pondweed, floating-leaf =
Pondweed, large-leaved -
Pondweed, ribbon-leaf C
Rice, wild -
Sedge —

Sedge, three-way -
Spikerush, blunt =
Spikerush, unknown sp. =
Watershield -
Waterweed -
Woolgrass -

PLANTS

Sagittaria latifolia var.
Sagittaria rigida

Utricularia vulgaris
Sparganium Sp.
Sparganium eurycarpum
Vallisneria americana
Potentilla palustris
Scirpus americanus
Ceratophyllum demersum
Lemna minor

Nuphar variegatum
Nymphaea odorata
Myriophyllum spicatum-
Pontederia cordata
Valisma Plantago-aguatica
Potamogeton natans
Potamogeton natans
Potamogeton amplifolius
Potamogeton epihydrus
Zizania aquatica

Carex crinita

Carex retrorsa

Carex tribuloides
Dulichium arundinaceum
Eleocharis obtusa
Eleocharis sp.
Brasenia schreberi
Elodea canadensgis
Scirpus cyperinus

FERNS

Cinnamon fern =
Marsh fern -
Massachusetts fern -
New York fern -
Sensitive fern -
Royal fern -

Osmunda cinnamomea
Thelypteris palustris
Thelypteris simulata
Thelypteris noveboracensis
Onoclea sensibilis

Osmunda regalis

GRASSES

Johnson grass —
Millet -
Panicgrass -
Rice cutgrass -
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Sorghum halepense
Panicum miliaceum
Panicum sp.
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TREES

Ash, white - Fraxinus americana
Birch, American white - Betula papyrifera
Cottonwood, common - Populus deltoides
Elm, American - Ulmus americana
Maple, silver - Acer sacchar inum
Willow, black - Salix niger
SHRUBS
Alder, speckled - Alnus rugosa
Buttonbush - Cephalanthus occidentalis
Unknown shrub - (Mountain Holly -

Nemopanthus mucronata: ?)

MOSS

Sphagnum moss - Sphagnum sp.

The other unregulated wetlands on the
Missisquoi River Delta and the more interior
portions of the refuge are directly
influenced by Lake Champlain water levels.
In these areas, wild rice also predominated
along the more sheltered shorelines of Goose
and Gander Bays, Shad Island Bay and Pothole,
Metcalfe Island Bay and Pothole, Long Marsh
Bay and Channel, and Saxe's Pothole. In the
lake~-shore marshes and wooded swamps,
arrowhead, pickerelweed, pondweeds, wild
celery and hardstem bulrush also experienced
an excellent production year. Hardstem
stands along the lake-shore are often used as
cover by goldeneye broods in this area.

The current general water management policy
practiced during 1987 was one of getting the
spring water levels down to 97.20' MSL as
soon as possible to provide puddleduck
nesting habitat, and holding the water at
that level throughout the rest of the year.
This policy appears to best meet the
objectives of the new Water Management Plan
by providing the most acreage of open water
with a depth of two feet or less. Waterfowl
food and cover plants respond well to such a
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program, as do waterfowl, wading birds and
mammals., However, if spring floodwaters are
excluded, the need for a draw-down during the
waterfowl nesting season here (early April-
early June) should be precluded, and ground-
nesting waterfowl production including that
of the black duck, should benefit.
Completion of the Cranberry Dike along the
northwestern and western low areas of the
Cranberry Pool would exclude those spring
flood-waters and make this Unit more
manageable during the waterfowl breeding
season.

During June nesting structure checks in the -
Metcalfe Island pothole area, the following
unusual plant species were noted within and
adjacent to the floating spikerush and
horsetail mats along the western side:
River bulrush (Scirpus fluviatilis), slough
sedge (Carex tricocarpa), tufted loosestrife
(Lythrum thrysiflora), and sweetgale (Myrica
gale). Similar floating spikerush mats and
horsetail stands exist along the western
shoreline of Long Marsh Channel, and support
similar plant associations. These areas
appear unigue to Missisguoi NWR and merit
closer study and research by local college
graduate students.

Study of the Maguam Swamp's bog area was
encouraged by refuge staff during 1987,
through Professor Dr. Daniel Mann of the
University of Vermont's Botany Department.
The outcome was three study projects by his
graduate students that centered on assessing
refuge development options of that area, for
increased waterfowl use. All three students
provided refuge staff with the following
conclusions:

1. The Maquam Swamp's acid-rain bog area
is probably the largest open peatland
in Vermont.

2 The pitch pine community in the bog is
perhaps the largest and most pristine
in Vermont, and of great biological
interest.
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3. The Virginia chain-fern (Woodwardia
virginica) and few-seeded sedge (Carex
sp.) are found in the bog. The chain-
fern is classified as "threatened" by
the State of Vermont, while the sedge
is congidered rare.

4, The bog has great potential as a
nesting area for the short-eared owl
and marsh hawk - classified as
"Species of Special Concern" by the
State of Vermont.

5« Caution should be practiced in
managing this area, since it possesses
many natural qualities of State and
National significance. Habitat
modifications should be avoided.

The above conclusions indicate that perhaps
the Maquam Bog is best left as it is. Table
#5 provides a general listing of the plant
species encountered by the three students
during their course work in April. An
of fshoot of the course project was a formal
research proposal by one of the students-
Richard Strimbeck - entitled, "Factors
Affecting Growth Rate of Bog Pitch Pine."
This research project is expected to be
completed during 1988 (Ref. Section D.5).
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TABLE #5 - PLANT SPECIES OF THE MAQUAM BOG AREA

Silver maple
Swamp maple

Red maple

White ash

Swamp white oak
Common cottonwood
Black willow

Gray birch

Pitch pine

Black spruce
Northern white cedar
Tamarack

Small cranberry
Large cranberry
Lowbush blueberry
Highbush blueberry
Buttonbush

Red alder

Black alder
Mountain holly
Leatherleaf

Labrador tea

Rhodora

Sweet gale

Water willow
Northern wild raisin
Willow

Meadowsweet

Sheep laurel

Swamp laurel
European white alder

Chain fern

Crested shield fern
Cinnamon fern

A fern

TREES

- Acer saccharinum

- Acer fremanii

- Acer rubrum

- Fraxinus americana
- Quercus bicolor

- Populus deltoides
- Salix nigra

- Betula populifolia
- Pinus rigida

- Picea mariana

- Thuja occidentalis
- Larix lacricina

SHRUBS

- Vaccinium oxycocus

- Vaccinium macrocarpon

- Vaccinium stamineum

- Vaccinium corymbosum

- Cephalanthus occidentalis
- Alnus rugosa

- Ilex verticillata

- Nemopanthus mucronata

- Chamaedaphne calyculata
- Ledum groentandicum

- Rhododendron canadense
- Myrica gale

- Decodon verticillatus

- Viburnum cassinoides

- Salix sp.

- Spiraea latifolia

- Kalmia angustifolia

- Kalmia latifolia

- Alnus incana

FERNS

- Woodwardia virginica
Dryopteris cristata
Osmunda cinnamonea
Polystrichum spp.
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SPHAGNUM

Sphagnum teres
S. magellanicum
S. recurvum

GRAMINOIDS

Sedges - Carex sp./Eleocharis sp./Dulichium
arundinaceum

Cottongrass - Eriophorum sp.
Wild rice - Zizania aquatica
Burreed - Sparganium sp.
Cattail - Typha sp.

AQUATICS
Coontail - Ceratophyllum demersum
Pondweeds - Potamogeton spp.
Pickerelweed - Pontederia cordata
Arrowhead - Sagittaria spp.

54 Grasslands

Grassland management goals at this station
are to continue to improve existing grass-
lands for nesting waterfowl and wildlife
diversity, and to maintain critical habitat
for northern pike spawning. Most of the
upland fields on the mainland are currently
hayed annually to keep the land open.
Changes in the management of these fields are
planned to accomplish the present goals.
Implementation of our revised Grassland
Management Plan has proceeded very slowly.
The following discussion will provide a brief
update of the current status of our efforts.

One of the habitat deficiencies that results
from annual haying is the lack of adequate
residual cover in the spring. The grasses
and forbs regrowth after mowing is too short
or it flattens out "lodges" over the winter.
A 40-acre field (Field 9) was divided in
half with one half left unmowed in 1985.
Residual cover on the unmoved access was
lodged in the spring of 1986 and in the

35




spring of 1987. However, there was more
residual cover than existed on annually mowed
fields.

The rotational mowing was discontinued in
1987. The whole 40- acre field was hayed.
This was done because this field, like most
of the other fields, have some woody shrub
invasion. The fields have not been tilled
or replanted for several years. we may need
to hay these fields annually to keep the
existing brush sufficiently suppressed soO
that the fields can be kept open with
standard haying equipment.

| If brush encroachment advances too far, the
only way to retard succession by woody shrubs
is rotary mowing or possibly prescribed
burning. None of the mainland fields are
| included in approved burn prescriptions at
r this time.

We will keep our options open with annual
1 haying until we can establish improved cover

either through cooperative agreements or
J force account actions.

A nine-acre reed canarygrass field had been
planted in 1980. As part of the cooperative
agreement, the farmer cut hay for free for

four vyears. The field was left unmowed as
| dense nesting cover 1in 1985. The reed
canarygrass lodged during the spring of 1986
and 1987, but there were occasional tufts of
upright vegetation in the field. The field
was hayed in 1987 because willows were
sprouting in the field and if left uncut
might have resulted in loss of the field to
brush. Apparently, some old willow roots
remained alive after the field was tilled and
reseeded in 1980. This may mean that our
hayfields would have to be tilled annually
for two or three years before establishing a
bPermanent grass COVer.

|

|

|

I We used our tractor and rotary brush mower to
cut back encroaching brush on fields
bordering Route 78 and about 20 acres
bordering the woodland on Field 10/11 (Tabor

\ Road) . The Tabor Road site had been hayed

| last in 1983. This was a relatively moist

’ area most of the years. The vegetation was

L
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mostly reed canarygrass, woolgrass and other
sedges and rushes intermixed with brush. We
will rotary mow this area every three years.

The seven-acre Alfalfa/Brome grass mix that
was planted along Tabor Road in 1983 was
hayed until 1986. It was not mowed in 1986
or 1987. This mix seemed to provide sane
residual cover in the spring. No waterfowl
nesting activity occurred but this plot is
located adjacent to a public road.

On the island portion of the refuge, we were
able to mow the top half of the Cranberry

Pool Dike and about 15 acres of old hayfields -

that had reverted to goldenrod and shrubs.
The dike has a heavy growth of trees and
shrubs on lower parts of the dike slope. We
hope to mow a 1little more each year to
restore the grassy cover of the dikes.

Mowing of dike is complicated by the need to
barge our tractor across the river. RAZ
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This was the first time since 1984
that we mowed any of the dike. RAZ

Another six acres along Route 78 were mowed
in September. The quality of this plot for
hay was so poor that no fee had been
collected for it in past years. We used it
to check out a new 20-horsepower tractor and
rotary mower received during the summer.
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Other Habitats

Some clearings were mowed in our old field
which had reverted to alders west of the
railroad tracks to improve it for woodcock
use. The brush mower was used to make
irregular openings and corridors for use as
singing grounds.

An old field succeeding to brush was partially mowed to

maintain the attractiveness for woodcock use.

Grazing

A Special Use Permit was issued for grazing a
46-acre tract of field and woods along Tabor
Road. This was the second year that grazing
was used to keep the open areas open. The
area was intensely grazed from early May
until July 11. Brush that had been
suppressed from previous grazing and mowing
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was successfully controlled by this activity.
Areas where woody shrubs are well
established were unaffected. A total of 68
animal unit months (AUMs) was applied in
1987. This appeared to adequately maintain
the status quo in cover type on the tract.
By the end of the grazing period, the area
was showing the general appearance of an
overgrazed lot. With grazing withheld for the
remainder of the year a mixture of sedges and
grasses regrew and a more lush appearance was
evident by late August.

This area had been grazed until 1980.
Grazing was renewed in 1986 after the fence
had been replaced. The previous grazing
allowance was 60 AUMs which consisted of ten
animals for six months. Currently, we are
trying different approaches to see what works
best for our needs.

Haying

A total of 190 acres of fields were hayed in
1987. The farmers are required to report the
number of bales removed. Based on their
reports and their estimated bale weights, we
sold 310 tons of hay from 190 acres in 1987.
Practically all of the hay is low quality
since the fields have unpalatable weeds mixed
with the grasses and mowing is not allowed
until July 15.

The annual haying is presently our main means
of keeping these fields open. Less frequent
mowing is impractical until we restore those
areas to a more satisfactory cover type as
discussed in Section 5.

Fire Management

A total of 108 acres were burned in 1987 in
two prescribed burns, one in the spring and
one in the fall.

Unit 3 of the old hayfields on the island was
burned on April 16. This burn covered about
63 acres. The fire carried well through most
of the open areas and burned saplings and
isolated brush. Areas of dense brush or
young tree growth were not affected, due to a
lack of fuel in the understory.
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The area was checked again in May and a good
kill of shrubs was noted in areas where the
residual grassy fuel was abundant. Larger
trees and dense brush were unaffected. On
some of the large trees, the lower branches
had been killed by the flames burning under
the trees.

Some brush was top-killed by a spring burn
in an old field. JBG

A fall burn was carried out on 45 acres of
Unit 2 of the old hayfields, on the island,

on October 14. This unit had been
degenerated to a principal cover of goldenrod
with scattered invasion by trees. The

goldenrod did not carry a fire very well.

There was little fuel on the ground and
winds were light.

10. Pest Control

Purple loosestrife control efforts were
carried out by the refuge manager and

assistant manager using backpack spray
eguipment.
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Map Figure (4) shows areas where purple
loosestrife was located in 1987. We did not
accomplish as much control work in 1987 as in
the previous years. The main reason was lack
of time for the manager and assistant manager
to spray loosestrife and accomplish other
work.

Light infestations of purple loosestrife
are scattered throughout refuge marshes.
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Loosestrife plants were sprayed in Cranberry
Pool, Big Marsh Slough, the Missisquoi River,
Shad Island and part of Metcalfe Island. A
small infestation in a field pond and ditch
was also treated with RODEO.

Spot treatment of purple loosestrife is effective
without disturbing non-target plants. JBG

Overall, the loosestrife infestation is
moderate to light. In order to prevent the
further spread of this plant and to reduce
the present level of infestation, more effort
is needed. Hand spraying appears to be the
only feasible approach since we are dealing
with single plant clumps and scattered
patches of a quarter-acre or less. The spot-
spraying allows us to kill the pest with a
minimum of effect on nontarget plants.
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We have to recheck treated areas in following years

to catch any seedling sprouts. JBG

Common Reed Grass, Phragmites australis,occurs
to a very limited extent at present. A small
amount, less than a guarter-acre was success-
fully controlled in 1986 in the Cranberry Pool
area. In 1987, this area was revisited and a
few surviving plants were sprayed. A larger,
approximately three-acre area of Phragmites
that had been discovered in the fall of 1986 in
Big Marsh Slough was visited once in the summer
of 1987. The refuge manager visited this site
in July of 1987 with a backpack sprayer loaded
with RODEO herbicide. The futility of this
approach was readily evident. The Phragmites was
ten-to-twelve feet high and the hand-operated
sprayer was not suited to the job.

We will be looking at possibly having this area
sprayed by airplane in 1988.
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Water Rights

Omitted from the "1986 Annual Narrative Report"
was the final decision on the long-standing
issue of public hunting inside the mean low-
water boundary (93.055' MSL) established by the
State as lakeshore property boundaries. Since
this boundary is under water throughout most or
all of a normal year, two local sportsmen (Bill
Thomas and Kent Ouimette) decided to challenge
the private-use-only implications of such
underwater property lines. The following
narrative summarizes the case history:

The lawsuit began as a criminal
trespassing violation in the
adjacent Cabot/Clark Marsh by two
local sportsmen (Bill Thomas and
Kent Ouimette) in October 1979, and
reached the Vermont Supreme Court
through an interlocutory appeal
granted by the Vermont District
Court. Thomas and Ouimette want
clarification as to where between
the high and low water marks
landowners have control.

On November 3, 1981, the Vermont
Supreme Court remanded the decision
to the lower court. The reason
cited for remanding the decision
was due to the Supreme Court's
aversion to modifying established
procedures for judicial decision.

On October 12, 1982, the Honorable
George T. Costes, Presiding Judge,
District Court of Vermont, found
the defendants, R. Kent Ouimette,
William Thomas and Robert Thomas
not guilty of poaching or
trespassing in the Cabot/Clark
Marsh. At the same time, civil
court action was pending.

During 1983, the controversy
continued, as a front-page story
appeared in the St. Albans
Messenger on March 16, that
featured interviews with the
defendants and attorney George
Spear, counsel for the owners of
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Cabot/Clark Marsh. The refuge
responded by issuing a news release
to counter the story's possible
impacts on refuge lakeshore
marshes. The crux of the release
stated that the Federal mean low-
water boundary of 93.055' MSL
remains in effect, regardless of
recent State District Court
actions. No legal action occurred
during the rest of 1983.

On February 23, 1984, Franklin
County Superior Court Judge Alan
Cheever ruled against the three
defendants. In his decision, Judge
Cheever ruled: "....lakeshore
boundaries run to the low and not
the ordinary high water mark." A
permanent injunction was also
issued against the defendants to
prevent them from boating in the
Cabot/Clark Marsh in West Swanton.

Attorneys for the defendants filed
an appeal to the Vermont Supreme
Court. The file was certified to
the Vermont Supreme Court on May
24, 1984, On October 2, 1985, the
matter was heard before the full
Court.

On June 30, 1986, local attorney
George Spear, who represented the
Cabot/Clark landowners, notified
refuge staff that the Vermont
Supreme Court had upheld the
93.055"'" MSL lakeshore boundary
line. This was a final ruling, and
good news for Missisquoi NWR, since
it also maintains a similar
boundary along its nine or ten
miles of lakeshore properties.




G. WILDLIFE

Endangered and/or Threatened Species

The only Federally endangered or threatened
species using Missisquoi NWR during 1987 were
the bald eagle and peregrine falcon.

The following species are classified as
"Endangered, Threatened or Rare," by the State
of Vermont:

a. Bald Eagle = Endangered
[o)R Peregrine Falcon - Endangered
c. Osprey - Endangered
d. Common Loon = Endangered
Ele Common Tern = Threatened
o Upland Sandpiper = Threatened

g. Eastern Spiny Soft-
shelled Turtle = Threatened

Bald eagle sightings continued to be rare during
1987. Refuge staff observed one adult bird on a
tall snag on the southern shore of Goose Bay on
June 30, while one definite and one probable
bald eagle were observed south of the refuge in
the Hawkins Bay - Cedar Island area of Lake
Champlain during the Annual Mid-winter Aerial
Waterfowl Survey, on January 6, 1987. A report
was received on October 18 by a Tammy Kinney of
a golden eagle along the shoreline of Goose Bay.
This may have been a bald eagle, since Golden
Eagles have never been reported before on-
refuge.

On August 20, refuge staff observed two
peregrine falcons over the Cranberry Pool
stooping on one another and "tail-nipping" while
in flight. Their calls caught the staff's
attention immediately. The flights lasted
approximately two minutes before the pair moved
out of view.
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Ospreys continue to be the most frequently
observed State endangered species using the
refuge and surrounding area. They are not known
to nest on-refuge. However, refuge staff met
with Vermont Fish and Wildlife Nongame Biologist
Diane Jay during October to assess potential
locations in Metcalfe Island, Goose Bay Pool and
Long Marsh Channel for osprey nesting platforms.
Installation may take place during the late
winter of 1988 or 1989, when the power company's
equipment can easily travel over the ice. The
first osprey sighting on-refuge was on May 5, at
the mouth of the East Branch of the Missisquoi
River. They continued to be occasionally seen
throughout the summer until mid-September, +dn
the vicinity of the Missisquoi River's three
branches. The estimated number of osprey use-
days for CY 1987, totaled 310, the same as in
1986.

The common loon is only an occasional visitor
during migration, since it prefers the deeper
waters outside the refuge boundaries.
Populations in the area are low, and State
recovery efforts are underway along Lake
Champlain's few known breeding locations.
Refuge staff only observed loons once, on April
17, in Gander Bay. Estimated use of the refuge
lakeshore properties by this diver during CY
1987 was 15 use-days, below the 35 use-days of
1986, and the 27 use-days of 1985.

Common terns use the refuge lakeshore areas
especially the mouths of the three Branches
(West, Middle and East) and the mouth of Dead

Creek - primarily as a staging area during the
fall migration. No nesting on-refuge is
presently known. Vermont State Nongame

Biologists are presently also working on a
recovery program for this vanishing Lake
Champlain breeder. Estimated use of the refuge
by this tern during CY 1987 was 2,000 use-days,
below the totals for both 1986 (2,650 use-days)
and 1985 (2,350 use-days).

The upland sandpiper is estimated to have spent
20 use~days on the Missisguoi Refuge during
1987. One was observed by refuge staff on May
29, along the northern Gander Bay shoreline,
near Saxe's Pothole. These birds are rarely
seen in this area.
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Information on the spiny, soft-shelled turtle is
contained in Section G.10 of this Narrative.

The least bittern, pied-billed grebe, northern
harrier, short-eared owl, map turtle and New
England cottontail are formally listed by the
State of Vermont as "Species of Special Concern
in Vermont." The pied-billed grebe is the most
common bird species of this group, and is the
only one known to nest within the southern
Cranberry Pool area of the refuge consistently.
Calendar use-days for these avian "Species of
Special Concern in Vermont" follow. The map
turtle and cottontail rabbit are covered +in
Sections G.10 and G.8, respectively.

SPECIES 1987 1986 1985
; 1. Least bittern ;; 480 : 465 : 450 :
; 2. Pied-billed grebe ;; 2,400 : 2,700 : 2,800 :
; 3. Northern harrier ;; 325 : 585 : 525 :
i 4. Short-eared owl :: 19 : 5 : 3 :
e e e e[ e e s e s i [ o T T (e e T [T T A ] L e L 1

Surveys of the Maquam Swamp's Bog area during
the spring and summer of this year by refuge
staff and University of Vermont graduate
students revealed the presence of a 3/4 acre
stand of Virginia Chain Fern (Woodwardia
virginica) in the western end of the recently-
acquired (1984) former Comolli property. This
fern is classified as a "threatened" species by
the State of Vermont. This site is the only
known location of Virginia Chain Fern in the
area.
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Waterfowl

First waterfowl arrivals during the 1987 spring
migration are listed below, together with the
date on which they were first observed by refuge
staff. Those species whose first arrival dates
were missed are not listed.

Goldeneye - March 12
Mallard = March 24
Black duck = March 24
American merganser - March 24
Bufflehead = March 25
Snow goose - March 26
Hooded merganser - March 30
Ring-necked duck = March 30
Pintail ~ March 30
Gadwall = March 30
Green-winged teal - March 30
Wood duck = March 30

The unusually warm weather at the end of
March appeared to result in an early start of
the spring migration, with concentrations of
ducks showing up in Big Marsh Slough, Goose
Bay Pool, Cranberry Pool and the mouths of
Dead Creek and the branches of the Missisquoi
River during the last week of March.

a. Spring Migration - Duck population
on-refuge peaked during early
April, at approximately 1,500
birds, before subsiding gradually
as the migrants continued further
north. Ring-necked ducks (300)
were not as numerous as 1in past
vears (approximately 1,000-
1,200) resulting in an overall peak
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spring waterfowl population
considerably lower than the peaks
for 1986 (2,230) and 1984 (nearly
5,000). The majority of the April
peak consisted of black ducks ring-
necked ducks, American mergansers,
mallards, green-winged teal and
goldeneyes, in descending order of
frequency. Wood ducks and blue-
winged teal peaked late in April.

Analysis of the species composition
of the peak spring migration
through the refuge provided the
following population trend, when
compared with the 1986 peak.

Black duck Same

Mallard Slight Increase
Pintail Decrease

GWT Increase

BWT Slight Increase
Gadwall Decrease
Widgeon Slight Increase
Shoveler Same

Wood duck Increase

Canada Goose

Slight Increase

Ring-neckeds Decrease
Bufflehead Same

Ruddy Slight Decrease
American merganser Increase

Hooded merganser Increase
Goldeneye Increase




|
|
|
?

Breeding Season - As in 1986, the
below-average rainfall during April
(1.91") provided staff with an
earlier draw-down opportunity than
usual for Water Management Unit #2
(WMU #2) - the Cranberry Pool - water
levels. Grassy hummocks and edge
habitats were available for such
ground-nesters as the mallard, black
duck and blue-winged teal during early
May.

Waterfowl breeding pair surveys were
conducted by refuge staff and two
volunteers (Greg Simard and Norbert
Blaskowski) during April 30 through
May 6. The entire refuge was
surveyed. A total of 253 pairs of
ducks were counted. The count broke
down as follows:

73 wood ducks

66 mallards

40 green-winged teal
29 goldeneyes

26 black ducks

7 blue-winged teal
4 hooded mergansers
1 pintail

7 unknowns

Paired ducks not known to breed on-
refuge are not included. The increase
in green-winged teal pairs led staff
to expect a major increase in their
production this year. However, as
Section c¢. below points out, this was
not the case. Blue-winged teal pairs
were lower than in previous years.
The above results reflected an
increase of 38.3% over the number of
1986 breeding pairs,and an increase of
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26.5% over 1985 pairs. Part of this
increase may be attributable to a more
efficient survey system this year,
that covered some wet field areas
missed in past years. all species of
resident ducks reflected a significant
increase in pair numbers except for
the blue-winged teal, with wood ducks
and green-winged teal showing the
greatest gains.

Waterfowl Brood Surveys - Intensive
brood surveys were conducted during
the period of June 19 - July 2, using
primarily the tree stand observation
method prescribed by the "Bennett
Technigue." However, in those areas
where tree stand observations were not
possible, outboard motorboat, canoe
and foot surveys were undertaken, and
incidental observations utilized
during the survey periods. The entire
refuge was surveyed, as in 1986. The
survey was the most extensive and
accurate to date this year, with 11
tree stands manned by refuge staff and
five volunteers. Surveys were
conducted during early morning and
pre-sunset 2-1/2-hour periods.
Because the entire refuge is being
surveyed, and all tree stands are
equally manned (for the prescribed
three surveys of 2-1/2-hours per tree
stand), the Bennett Technique terms -
"primary" and "secondary" with regard
to observations stands will no 1longer
be used. Existing and proposed (to be
built during 1988 and 1989) brood
survey observation stands are shown on
Map #5.
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Q = ; Q x log (54 x Q)

Log (N + 1)

where,
B = The total number of different broods
observed.
N = The total number of all broods

observed, including repeats.

Table #6 below, provides a breakdown of
brood data acquired from the surveys.
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TABLE #6 - FINAL BROOD ESTIMATES - 1987

SURVEY TECHNIQUE (s) : EST. # :

. UNIT NAME : # ACTUALLY :
. AND NUMBER : OBSERVED . BROODS
: Long Marsh : : Bennett, Boat and : :
: (#1) : 4 : Incidental : 12 :
: Metcalfe : : Bennett, Boat and : :
: Island (#2) : 4 : Incidental : 7 3
¢ Shad Island : : Boat and g ] 0
: (#3) : 3 : Incidental : 5 :
: Gander Bay : - 4 e
s (#4) : 4 : Boat and Incidental: 8 :
¢ Goose Bay : : : :
| : (#5) : 5 : Bennett and Boat 3 17 g
| : : : s :
| : Goose Bay : : : :
| : Pool (#6) . 2 : Bennett g 17 :
| . . . . .
! : Big Marsh : H : :
: Slough (#7) : 7 : Bennett : 17 :
: Dead Creek : - : :
l : (#8) : 2 : Boat and Incidental: 4 :
! ¢ Cranberry . - : :
| : Pool (#9) : 20 : Bennett : 37 g
; : Missisquoi : : g :
) : River (#10) - 1 : Boat and Incidental: 3 :
| ¢ Charcoal . s : 3
{ : Creek (#11) 4 : Canoe (2) : 8 :
, : : : : :
| : Black & Ma- : : : :
| : gquam Creeks : 5 : :
’ : (#12) : 2 : Canoe (1) : s
; : Maguam : ¢ Bennett and Foot 3 3
: Swamp (#13) 8 : (2) : 14 :
: : ACTUAL A ¢« ESTIMATED TOTAL H 155%* .
: TOTAL : 66 : BROODS : (159) .
. BROODS s : : 5
B | P e L e e e P A e - L
" 56
i
:
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*The estimated total number of
broods produced (From Table 6) for
1987 is 155. However, no black
duck or green-winged teal broods
were observed. The high number of
breeding pairs of these two species
noted during the spring, leads us
to believe that some broods must
have been produced and missed
during the surveys. Therefore, two
black duck and two green-winged
teal broods have been added on to
the final estimate for the total
number of broods (6 ducklings per
brood). This raises the final
estimate to 159.

A brood of wood ducks observed from one of our
observation platforms. JBG
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Completion of the remaining six
proposed observation stands shown
on Map #5, will decrease brood data
dependency upon "Incidental"
observations of broods, during
non-survey functions, and increase
data dependency upon the more
reliable Bennett Technigque (Ref.
Table #6) in the Shad 1Island,
Gander Bay and Metcalfe Island
areas.

The total number of broods
estimated for 1987 is 23 more than
in 1986, and 22 more than in 1985,
Waterfowl production, based on
brood observations is provided in
Table #7 below.

The average brood size during 1987
was larger than previous years for
wood ducks and the same for other
ducks.
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TABLE #7

- 1981 - 1987 ESTIMATED WATERFOWL PRODUCTION

Wood duck"

Goldeneye"

:Mallard "
. n
:Black =
¢ duck o

:tB.W. Teal"

G/W Teal "

tHooded "
:Merganser"

¢ TOTAL .
DUCKS "1,

e e e u_

385 ¢ 385 : 450 : 136*: 322 :
125 ¢+ 165 : 200 ¢ 250 : 285 :
345 ¢ 200 ¢ 200 : 200 ¢ 114 :
205 ; 80 : 50 : 5{08 =2 8 :
70 65 : 100 : 100 : o1 [
15 ¢+ 25 : 20 : 24 : 30 ¢
145 ¢ 920 :1,020 ¢« 760 : 1764 :
—_————d e - Y e IS I, 1

*May be due to error on new
surveyor's part.

The estimated waterfowl production
for 1987 was 46.2% higher than in
1986, 39.4% higher than in 1985,
and represents a new peak high
production year for this station.
As shown in Table #7 above, the
greatest increases were in wood
duck and mallard production. The
increase in wood duck production
can be related to increased
efficiency of brood surveys - in
that tree stand observations were
conducted in some areas for the
first time this year, as well as
increased use of 41 new wooden
boxes that have been placed
throughout the refuge during the
past three years. The mallard
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production increase is attributed
to the second consecutive low-water
spring experienced during 1987 that
resulted in increased availability
of ground-nesting habitat, earlier
than usual in the duck's breeding
season. Normally, these nesting
areas are under water, or very wet,
until early May, when most of the
local mallard and black duck
nesting season has lapsed.

Post-breeding Season-
Concentrations of post-breeding
males and nonbreeding females
gathered in the shrub swamp areas
within and around the Cranberry
Pool and the connector ditches of
GCoose Bay Pool and Big Marsh Slough
during early June. During that
time, surveys of those areas
revealed approximately 285
mallards, 160 wood ducks and 65
black ducks, in addition to the
usual summer resident population.

Molting ducks continued to use the
refuge interior areas (Big Marsh
Slough, Goose Bay, Long Marsh
Channel and Cranberry Pool) with
buttonbush cover throughout June-
August. Molting wood ducks,
mallards and ring-neckeds used the
refuge on a level with last year's

populations. Ring-necked duck
molting appeared to continue into
late September, since the

"flappers" of this species were
still being observed then.

After the usual buildup of post-
breeding males, there seems to be a
continual turnover of adult birds,
both male and female, on the
Missisguoi Delta throughout the
summer molting period. However,
the influx of females into the area
in late summer to molt does not
appear to reach the magnitude of
the early summer buildup of males.
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Nesting Structure Program - The 100
metal nest-cans, 58 wooden boxes and 8
puddle-duck structures were serviced
during January and February, when
favorable ice conditions permitted
safe snowmobile access to all refuge
wetlands. The original number of
metal cans (106) was reduced by 6, to
accommodate 11 new wooden boxes that
were added. Since the 6 cans had been
consistently not used by waterfowl
during the last 5 years, their removal
helped keep the total number of
nesting structureS and accompanying
survey and maintenance costs down.
Two cone-type, fiberglass, puddle-duck
nesting structures were added, in the
connecting ditch between Goose Bay
Pool and Big Marsh Slough. The wooden
wood duck boxes were constructed as a
special project by the woodworking
class of nearby Missisguoi Valley
Union High School, for use on-refuge
(See Section E.4 of this Narrative).
No duck use of any of the 8 puddle-
duck nesting structures occurred
during 1987. The new, wooden wood
duck boxes were placed in the
"connecting ditches" between Cranberry
Pool, Big Marsh Slough and Goose Bay
Pool (5), Big Marsh Slough dike (1),
Metcalfe Island's Pothole (3), Saxe's
Pothole (1) and the northern Cander
Bay shore (1). All new boxes were
placed on trees, except for the 3 in
Metcalfe Pothole and 2 in a
"connector ditch." These 5 were
mounted on our standard 2" galvanized
steel pipes in more open areas where
metal nest boxes had not been very
successful. Only 1 of those 5 boxes
had any waterfowl production during
1987 (however, that is one more than
with the cans in those same
locations). An additional 10 wooden
boxes are planned for placement during
late February - early March of 1988,
in those areas showing low and high
use.
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Of the 158 nesting cans and boxes
available for waterfowl use during
1987, 77 were utilized, for a 48.7%

use rate. Five wooden boxes were
successfully used twice by wood ducks
(2 - Long Marsh area, 2 - Wood Duck

Creek in Cranberry Pool, and 1-
Maguam Beaver Pond) this year. Each
of these boxes hatched out 2 large
wood duck broods (12 - 15 ducklings/
hatch). Of the 77 nesting structures
utilized, 3 contained dump nests, one
was abandoned, and 73 were successful
hatches, for a success rate of 46.2%.
These use and success rates are higher
than the rates of 1984 and 1985, and
nearly equivalent to that of 1986. Of
the 77 nesting structures utilized, 37
were metal cans, and 40 were wooden
boxes. Use of metal cans would
probably have been higher, but for the
painting of a dozen or more cans
black, during the winter maintenance
program. Most of the "black cans" had
been consistently used by goldeneyes
in past years, but may have gotten too
hot for use this year. Several of the
cans showed signs of occupancy (down,
nest hollow, etc.), however, eggs
were not laid. These cans will be
repainted the original flat gray
during the 1988 winter maintenance
program. The use rate for cans was
37% this year, while that for wooden
boxes was 69%. Wood ducks continue to
prefer the wooden boxes mounted on
trees 1in wooded swamp, while
goldeneyes seem to prefer the metal
stovepipe "cans" mounted on pipes in
the open, over marsh or water.

Nesting structure surveys provided an
estimated "successful duckling hatch"
of 355 wood ducks, 338 goldeneyes and
38 hooded mergansers. The total (731
ducklings) is higher than the 656
ducklings hatched out in 1986, and the
494 ducklings of 1985. (A "successful
duckling hatch"™ is when a duckling
hatches and leaves the nesting
structure. Dead ducklings found in a
nestbox are not counted.) Production
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of both goldeneye and wood ducks was
higher this year than the 306 and 303,
respectively of 1986. The hooded
merganser hatch was lower than the 47
of 1986, however, despite a higher
number of nesting structures (9) used
this vyear. Most hooded merganser use
was confined to dropping eggs in wood
duck and goldeneye nests which
explains the seeming conflict.

The average hatch per nesting
structure this year was 10.0
ducklings, a bit lower than the 10.1

of 1986. Prior yvears' average
hatches per nesting structures were:
1985 - 9.7; 1984 - 6.2; and 1983-
Tabs

The remaining nesting structures not
utilized by waterfowl were principally
used by common grackles (several
nest-cans had grackle nests built over
older goldeneye nests).

A few other cans were utilized by
great-crested flycatchers and tree
swallows, or were not used at all.
Cans that remain unused by water-
fowl for 3 - 5 consecutive years, are
relocated.

Despite a thriving raccoon population,
no nesting structures showed signs of
predation. Tin sheets obtained from a
local newspaper are nailed (in two
rows) around the trunks of nestbox
trees, with as few nails as possible,
and serve as excellent predator
guards. Nest-cans are mounted atop 2"
galvanized steel pipes, which are kept
well greased (See photos).
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Metal nest boxes which have been used
successfully over the years. JBG
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Wooden boxes are readily utilized in the
wooded swamp. JBG

No thefts of goldeneye or wood duck
eggs are known to have occurred
during 1987. The combination of
low~water levels and raising the
nest-cans two feet higher may have
discouraged the thieves that have
been raiding the nest-cans in the
Saxe's Pothole and Saxe's Creek
area for years. (A ladder is now
required to reach those cans.)
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Fall Migration - Waterfowl populations
doubled during August as fall migrants
began arriving. Mallards and wood
ducks reflected the greatest
increases, with lesser numbers of
black ducks, blue-winged and green-
winged teal, and widgeon also
appearing in refuge pools and bays.
The peak August waterfowl population
was estimated at 2,800 ducks, well
above the 1986 peak of 500 birds, and
more in line with the 2,755 ducks for
August 1985, The low duck use trend
of August 1986 may be attributable to
the higher than normal water levels of
that time, that probably held water-
fowl on flooded farm fields 1in
Canada.

The peak waterfowl population during
the fall migration occurred during
9/20 - 9/30, when an estimated 13,655
ducks were using the refuge. This
peak consisted of approximately 8,000
ring-neckeds; 3,500 mallards; 1,000
mallards; 100 black ducks; and
scatterings of green-winged teal,
pintails, widgeon and coots. The
ring-necked duck population was below
the 11,250 birds of September 1986,
however, as approximately 8,000 were
counted in Big Marsh Slough, Goose Bay
Pool and Gander Bay during September
28 - 30. Ring-necked duck use on-
refuge has increased during the past
ten years, and this diver comprises
the bulk of refuge waterfowl migrants.

Ring-necked duck numbers remained at a
high level (4,000 - 8,000) throughout
most of October and combined with
increased mallard, black duck and
green-winged teal use, to make
October the peak waterfowl use month
of 1987. The peak October population
of approximately 16,600 birds
consisted of an estimated 5,180
mallards; 1,600 black ducks; 8,000
ring-neckeds; 800 green-winged teal:
250 wood ducks; 110 widgeon; 280 snow;
and 80 Canada geese, and lesser
numbers of gadwalls, pintails,
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shovelers, mergansers and other
divers. The October peak was well
above the 1986 peak of 15,530. With
the ring-necked duck population
subtracted, the mallard, black, wood
duck and teal populations were back on
a level with the October duck uses of
1984 and 1985. These puddle-ducks
maintained lower numbers during 1986,
when high-water levels probably
discouraged refuge use.

November waterfowl populations
subsided gradually, until an 11/20-
11/24 freeze-up reduced refuge
waterfowl numbers from 2,500 to zero.
Less than 100 birds returned during
the last week of November, when a thaw
opened refuge waters once again.
Waterfowl use during November averaged
1,500 mallards; 700 black ducks; 100
wood ducks; 1,000 ring-necked ducks:
40 buffleheads; 30 hooded mergansers;
and a scattering of other divers.

December was a surprise, as
unseasonably mild weather reopened the
waters along parts of Missisquoi and
Gander Bays, and 1,000 - 1,500
American mergansers; 150 - 200 Canada
geese; and mixtures of mallards,
black ducks, goldeneyes, ring-neckeds
and great blue herons were counted
within and adjacent to the refuge.
Most puddle-ducks were observed at the
mouths of the three "branches" of the
Missisquoi River and at the mouth of
Dead Creek, while the divers were
concentrated along northern Gander
Bay. Normally all refuge wetlands are
frozen throughout December and
experience little to no waterfowl use.
The peak December waterfowl population
of 2,300 birds (of which 1,760 were
American mergansers), took place
during December 9 -11. Final freeze-
up occurred during the last week of
December, at which time waterfowl
populations once again dropped to
zero.
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Total Waterfowl Use - The refuge
received an estimated total of 827,864
duck-use days; 4,925 goose-use days:;
and 755 coot-use days during 1987.
Table #8 and Graph #2 depict the past
several years' use-trends for
waterfowl. The trend reflects an
overall decline in waterfowl use and
numbers, since 1982. There was a
change in surveyors at Missisquoi
during May of 1984;:; that might account
for some variation, but not the
consistently low waterfowl
populations of that year and since
then. Graph #3 depicts the 1980-
1986 annual total of black duck use-
days at Missisquoi NWR.
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THE # 08- ANNUAL PEAK POPULATIONS AND USE DAYS FOR WATERFOWL SPECIES (1982 - 1987)

1982 1983 1984 1985 1986 1987

SPECIES Peak Pop|Use Days|Peak Pop|Use Days|Peak Pop|Use Days|Peak Pop|Use Days|Peak Pop|Use Days|Peak Pop|Use Days
Mallard 9,100 560,035 5,440 | 462,335 8,700 383,245 5,000 | 337,070 2,860| 165,495 5,180 | 308,670
Black Duck 4,900 282,615| 3,060 | 254,395] 4,100 147,566 3,100 181,180 1,410 81,540 1,600 90, 855
Gadwall 325 14,263 275 9,709 100 2,446 430 8,752 40 1,621 50 1,349
Pintail 400 15,354 800 24,877 200 5,340 100 4,527 110 3,686 50 3,035
GWT 400 30,730 250 23,755 300 15,475 525 23,995 310 14,152 800 30,405
BWT 250 14,755 300 19,825 350 16,850 300 14,807 50 3,075 125 5,700
Widgeon 600 29,537 1,000 36,344 300 5,615 750 28,134 310 13,046 110 3,520
Shoveler 50 2,761 35 2,078 50 1,370 40 944 10 306 20 337
Wood Duck 1,500 97,375 1,200 112,356 1,600 110,450 1,300 76,736 920| 46,292 1,000 73,320
Ring—necked

Duck 8,500 | 388,526 7,685 | 356,865 4,000 138,495| 4,000 186,224 11,250 536,980 8,000 | 244,279
Hooded

Merganser 75 4,585 75 5:311 50 3,355 125 4,715 50 2,382 90 5,272
American

Goldeneye 300 14,005 200 11,897 150 12,996 197 12,815 160 7,817 200 21,440
All Other

Ducks — 4,467 . 9,327 130 4,478 127 11,986 160 74232 1,895 39,682
TOTAL DUCK 1,459,028 1,329,074 848,131 891,885 883,624 827,864

USE DAYS
TOTAL GOOSE 851 11,743 16,845 8,547 3,538 4,925

USE DAYS
TOTAL COOT 1 1150 915 1,215 1,225 360 755

USE DAYS
TOTAL

WATERFONL 1,461,030 1,341,732 866,191 901, 657 887,522 833,544

USE DAYS
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